Propylglyoxal bis(guanylhydrazone) sulfate, a novel analog of the well-known antileukemic drug methylglyoxal bis(guanylhydrazone), has been prepared from 2,2-dibromopentanal, and the compound has been characterized biochemically. Although it is a powerful inhibitor of S-adenosylmethionine decarboxylase, its K, value (0.2 ^im) is considerably higher than that of ethylglyoxal bis(guanylhydrazone) (0.06 ^m). The compound is only poorly taken up by tumor cells, and its accumulation is not stimulated by a prior exposure of the tumor cells to difluoromethylornithine, a compound that causes polyamine depletion. Thus, the uptake charac teristics of the compound are similar to those of ethylglyoxal bis(guanylhydrazone), but in striking contrast to those of methylglyoxal and glyoxal bis(guanylhydrazones). Since the configuration of the double bonds in glyoxal, methylglyoxal and propylglyoxal bis(guanylhydrazones) has been shown to be identical, the different uptake characteristics are probably only due to differences in side chain size and/or hydrophobicity.
Introduction
Since th e discovery of the antileukem ic activity of certain bis(guanylhydrazones) by F reedlander and F rench [1] , a g rea t num ber of derivatives w ere screened for th e ir antiproliferative activity (for re fe r ences see [2] and [3] ). In contrast to M G B G [4] and G B G [4] , w hich displayed a distinct antileukem ic activity, m inor m odifications, such as dialkylation of th e glyoxal p o rtio n resulted in the loss of the an ti tu m o r activity [2, 3] , T he finding th a t M G B G p ow er fully inhibited S -adenosylm ethionine decarboxylase and h ence the synthesis of sperm idine and sperm ine [5] , ren ew ed the in terest in this class of substances. It soon becam e evident th at no relationship existed b e tw een th e inhibition of S -adenosylm ethionine d ec ar boxylase and the antileukem ic activity. T hus, ethyl Abbreviations: GBG, glyoxal bis(guanylhydrazone); MGBG, methylglyoxal bis(guanylhydrazone); EGBG. ethylglyoxal bis(guanylhydrazone); PGBG, propylglyoxal bis(guanylhydrazone).
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Verlag der Zeitschrift für N aturforschung, D-7400 Tübingen 0341 -0382/85/1100-0839 $01.30/0 and dim ethyl derivatives o f G B G w ere m uch m ore effective inhibitors of th e enzym e [6, 7] but w ere rep o rted to be devoid of an titu m o r activity [2] . T he lack of an tileukem ic activity m ay be attrib u tab le to the fact th a t E G B G [4] and dim ethylglyoxal bis-(guanylhydrazone) are p oorly tak en up by m am m a lian cells [7, 8] via th e p u tativ e polyam ine carrier [9] inducible by polyam ine d ep letio n [10] . In any ev en t, it ap p ears th a t co m pounds such as E G B G are m uch m ore specific inhibitors of polyam ine biosynthesis th an th e p a re n t co m p o u n d G B G an d do n o t display the p ro fo u n d an tim ito ch o n d rial activity typical of
T hus, w hen going from G B G to M G B G , o r from M G B G to E G B G , th e ad d itio n of one single m eth y lene gro u p to the side chain of th e m olecule d rastical ly changes the biochem ical ch aracteristics of the co m pound. T h erefo re, we co n sidered it w orthw hile to study th e biochem ical p ro p erties o f the next co m p o u n d of th e series, nam ely P G B G [4] , P G B G has not b een previously re p o rte d . In this p ap er, we d e scribe a facile synthesis th a t was develo p ed for P G B G and its analogs (including E G B G ), as well as the results of enzym e inhibition and cellular u p tak e studies on P G B G .
Materials and Methods

Biochem ical measurements
S-adenosylm ethionine decarboxylase inhibition was studied according to previously published proce dures [ 
M elting points
Melting points of the products were measured using an Electrothermal m elting point apparatus. Obviously because of decom position, they were greatly dependent on the rapidity of heating and the amount of substance in the capillary. (b). A nother batch was prepared so that the 2,2-dibromopentanal was first dissolved in a mixture of ethanol and water. The reaction was performed es sentially as above, but no precipitate was formed (even after standing overnight) before the solution was cooled in an ice/water bath. The tumor cells were grown in the absence or presence of 1 mM difluoromethylornithine for 24 h and then exposed to PGBG for another 48 h.
Synthesis o f E G B G sulfate
g (35.6 mmol) of aminoguanidine bicarbonate (E G A -C hem ie) was dissolved in
The sulfates of PGBG and E G B G were made ac cording to this sequence. Although the 2,2-dibromoaldehydes em ployed are not soluble in water, water was found to be a good medium for the reaction. A lternatively, the aldehydes can be dissolved in mixtures o f water and ethanol. (Table I) .
The identity o f the PG BG sulfate dihydrate synthetized was confirm ed by a single crystal X-ray crystallographic study, the results of which will be pub lished elsew here [18] . The carbon-nitrogen double bonds between the aminoguanidine m oieties and the propylglyoxal part of the m olecule were found to have the same configuration as the corresponding bonds in G B G dihydrochloride [19] and M G BG di hydrochloride dihydrate [20] are known to have.
Thus, the poor uptake of P G B G as compared to M G BG and G B G cannot be due to any configura tional differences between P G B G and M G BG or G B G . Instead, it may be due to the bulk size and/or the hydrophobicity of the propyl group of PGBG . The bulk size o f the propyl side chain most probably also lies behind the fact that P G B G is a considerably w eaker inhibitor of S-adenosylm ethionine decar boxylase than is E G B G .
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